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[#ffFf**©«£B] 

lit** i ] &v i (omm-SM? << ^ 

?b, A&tom&*ftft1fc<DmS&&.<DV~9$&& 
* i N ftfrfESg 1 £ J; t>*H 2 (Dfcftt&mm 7 4^9 SrSii 

t fe#^is fc-tftjewft art- s ^ i ©hmmsh? >-f - 1 ^ 
sr^ri- 5 r t mm. t -r a ttisfc 

[ft** 2] tfJiBfUSU^i*, MIBSEl©*^-*-feV 
tf-©fctW&$ 1 ©S«tt itfeLT$g 1 ©If ©WJfcff 
ftv\ $fek:*lo*^H»-fe^OW*fcJ|520**m 
■fe yf-co tWj ©it £H 2 ©Slpffi t Jfctfc LX % 2 i£FW© 
WSU fcfrft 5 t> © X 5 r i: £ 1" 5 It** 1 fSM 
©AtfsfcWSft, 

[ft** 3] mmm^mx nmtm*mm-rzm 

t 1"£ft ** 2 |B«© AtttfefflSlt. 
[ft**4] nmE«l©*WjSSi7-fA'^*JJ;rMB 
l©*ft$ttr »2©#^S«ajB7^^*sJ;tF 
^2©#^-iryf-i«, j:wr|ii]tt«Ltfc:gB*;*;h,, 

*1-5ri*r4WRi:-fSlt**l, 2 *fcfS3!3*©A 

[ft** 5] zv^iifts&;ftiff«©mi©#^«^ 

ii7-i > ^^*5j;tJ«m2CD#^«il7- 1 -/V^t > frffifg 

**u J Pix|ftttli-*IB i oaw** yf-*s ±T/» 2 

ft £ WJ-f S WJ^S i U BtilE® l ©#^£|-fe y 
f-i^2ra*^.H-feyf-i;i±, *ih/-?^©ffi±n:MES5 
1 ©S^SjftSi® 7 /v? t % 2 ©#*Ms!c^j® 7 4 fr?* 1 

mwm&&Mfcwm&M.zti, mim i*5<to^2© 

#^#8ii:7^* A#a»e>ifcWSft 
fc#^H©mjfB^ 1&Z.IM2 yf-^A^f 
5 j.*,^-*^ l < ft 5 i 5 § ftT V ^ 5 d t 

[ft** 6] friasfi33j;tf»2flD*#M»-fe>'+asf- 

©S^lit t tfctfc LT , RUS 3 cDSfplf <t 9 t>/h$v>fc# 
#*5BBfi©A{M*fct|£flt, 
[0 0 0 1] 

[jlit±©WB#I?] Afri^f^tbS* 



[0 0 0 2] 

[«©Kflf] «*©A*J:!JJ«tSn5*^»ft«ft 
LTA©#££^ffl^SA#:f£fflS§*iLT}^ «t 
tt\ Hi 2tft £5ftt©^&5 0 A#8 1 

1 i9^it$^5#^ii8 2 mtair^mmm^m^y 

©$jft:©?ag|c: J; mS^^^ii 

3 2°C, 1-ft^t) 32 + 273 = 305 Ktfi&Xfo 0 , 
3 0 0 K<D[ft||^A#:©ftlt1-5*^||cr)^lt^ 

9. gitmftiEICtr-^^^teLTV^*. ftja % ffflo 
[0 0 0 3] 

5ft«©Afr^WS«l-fooTfl, ias©»jg«* 

fjxi^s ~ 1 3 n m©fett^«*aiJ^-f-5 J; 5 
fto TVNfcfcft, tifrw^M^ic: £ o -ca«aiSR:IM6 

3 2t#jfi©i«ttjit*©Afrt, ^?a-c«w 

^ y K 5 v 7°^ A h mm UT L4 5 r. i: «s & 5 i V > 

5W«#*)ofc. #3Pm r©ct5ft«e*©^a^ic 

•e#SA#:^WS«Srii«1-5ii:^B«Jtb-CV>5 0 
[0 0 0 4] 

M£#&-f5fc*©^J£] r©fcfelt**l fcB* 

ts A#<DikMi-6mftm<D^m<Dt"-pmg:%te 

t, mJE^l^iU ; ^2©#^«Sii7^/^^iiL 

©*^-fe>-f-t, rttb«-#^-feyf-©W^SrA^ 
U> A*t*©ffi©«fr©*^i»Sclt3a*0^§$ttf 

«s©ffi»(cs<iv ^-c Afr^^aiJi-swsij^© t * 

[0 0 0 5] ±|B©WiJ^tt, IS 1 ©#^!S-1?^f-© 
W*«rm 1 ©S2p|tt \m LXB 1 ®Pi©WJ*fT ft 
v\ * feic^iro*^»-teyf-©tti*tm2©*^«-fe 

yf-© tij^j ©it £sg 2 ©sjwe i jttfc lt^ 2 apt 

»J*tr*5 fewir-f-ar t*s-eS5 0 $fo^WJ¥S: 

©awe* 2 ©s^©^ft < t fcMn^^s* 

oT MlE-ra%©t LTfe<tV\ ^1 
©*^*Sii7-f ;v^t3itFmi©#^H-feyf-t, fj? 

2 ©*^*iSjii 7 -f *5 i tK^ 2 ©#^-fe y f - 1 



i4, m^cm%»±\cmwzh, ztizhBMm&m^ 

[0006] *tcm>km 5 \cmm<vmmte, svicjift 
6 fcft$$K>3i i ^ ^ a-^ & j; urn 2 ©* 

^f-w tb^j l£g<5v NT Aft * WJ-f 5 flift £ 

tim©ffi±i-±iaSE 1 ©#fl>«SiI:7 ^ A-* t $ 2 (7) 
7 flSE $ il* 1 1 % IE, loo^y^r 

» l *s ± tf» 2 ©#fl«ii 7 -f A-* ©£ifcg3W, 
Afta> * ftfc IB 1 *s 4 TfifH 2 

ttTv^tcoi Lfc. |?lfc4l£Jl?2©*^4:>-!m 

fc^ l » £Vm 2 ©**W|-fe ^©PaJSffi* fcfff 3 ©S 

fett £ Aft k JRISflf 5 c t m -c # 5 o 
[0 0 0 7] 

IAMB] »*«li-l2«cot©r-}4, £v>ifcft^*©l? 
K2©*^MI-feyf-!&»feB:, Aft©&tt+3*^lt©;!fc 

wssa o tf- ^ »* * is is *it> t + a *v «*©^ 

2oaWK»|7^/i'i'CJ;*) > SftsWAft©*-^ 
ll^co Scltgaa© tr-* fc*fjS LfcW*©8fj£©ttlttt 
*K*f JS-T 5 «s» 2 ^f - *» b ffi^ $ *i 

K1WoKMtitfclM"5^4:KJ:5, Aft t 

[0 0 0 8] i<|r, 0lco*^iryf-«ttl^ft^Jx. 
«Aft^^©*a-cDi$c*t-®*|e^iS1-Sm 1 ©IMt 

S«t t fcfc* LTf? 2 sra©«8iJ*??ft 5 r t 1-4 "9 , 
Aftfc*©te©fcft£#££fc*J3iJ<*;h,5. flHt 

nstztkm LT±.m<ommm%mmumz. 4 o -cffiiE-t- 

6^ tic 4 9, ft&m©£»fcieHLTAfta»&©*0- 
i»©JfcJt3affi*if^fco-ct>, ffffi4<Aift!i©feft 

[0 0 0 9] *fcff#^5cD%©|i, atifiJfiS^*®* 

il7^A-*©#fcg^isfca*, A#*»feJMt*JxfciS^M» 



*«s*L< 45i 5 fcRJ6**vr^<5©"C, Aft^fe^ 

©W»tttf»# 0 fcftS, WJ¥SF±^©W^J 0 
feAft©#ft?r^W-t-5 0 
[0 0 10] 

i #3£w©s? i nmmmnwm^-r-Jv v 9 m-c 

i-A^Sft, A/D^^l O^LT, v^pay 
fcfa-^ 1 l|rA*$tl?>o V/f^P3yfa-? 1 1 
14^* y 1 2iWR*#l„ 2};i!B1i£*VCV^ 
Aft©*^ll$t«S£Si: LfcSPUt, *fi>!feft© 

[0011] ■fe^^2oii < mfi\-»%mmmh 

"f-5 7 ^ 3 S3 J; xf 4 i^RS * *VCV n 6 0 

ia2i4*^tt3iii7^A^©SjiWtt^L, 

t8~i 3 nm©««fffta-raawtt**ru #^ 

^-feyf-2Sfjffi©*^3ili7^;W 2 ?4li, «B©i 

5 lc 9 ~ 1 0 ix m©»«ff taiisaiwtttrfrt-s. 
[0 0 12] *^Hft»iBU*v>tWT?fPbii» 

b AW Lfc**mft*3fc+5 3WB*T?»»a ztitm 
2^*ga*$tbTv>?). #^n-feyiM*3j;t;2©tti 

«-*ft«*Si-S 2f-Yy^/v«fiS;t^o-cvN5„ 
[ooi3] WidMJW^b ffli-eui* 

/SV^jR^ffJW, *r*t>*,jRfiflf8~l 3 nra*W 

•tftftmmm? <t w 3 %m 5 #^11* yf - 1 ica^-t 

*V«^«, «b«ff9~l 0 Mm 

A^-TSc *©IS, 9tia[5*sj;tK6ttl^Wc£*orBa 
S$^TVN5©t?, W*©^-^AltL^*^l|-fe^f- 

14, t)fti©Sg|fllcM#/ t e<, tift©?fiftl'4o-cW 

[0 0 14] ^ir*HJi«t*5lt?)AftWJ©I?ffll-o 

^CfcmjEEl, E2Srffl^L, r.*i6>©1tfEffi^*S 
SUlKgfeit^A/D^^l OlrlUW^pav 
k'a-^ 1 1 }cA^-f"5 0 W^P3V^-^ 1 If 
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gl 3 5 in, A#:WJSclt5S*^*-t- 3 2 "CffiiiScM 

S;*? 8 ~ i 3 u m^cJWolMfoPAttofc© J: 9 'b 
^<dx\ z.omm&\c i. 9 AfM»fc 5 

[0 0 15] iSfitDWfco^TW:, iSfi-CflSi&ltspeO 

ttStiLtii, 8 ~ 1 3 u mmcytm^nm-i 

* SrSBJ^-f 5 Afrtfe WSHTttWJiJSt? # * ^ o fc h <D 
2) (0*^«5S^i7^•/^^'3^a3iLfc#^(co^^ 

[0 0 16] *ffi?fijg3 2ttti£wAcD»ffi£^Jtt$ 
ft 04tPt*t <t 5 t-, 9. 

^ftSfcftfcHfrftSo SSi!8~13(im 
WfrfcroM-efc, 9 ~ 1 Q j» mffr©S*0>IMk 



0f£©ffiSrfc5^t{C!&t>, £ ft A#*»bO* 
KS-effiftit45» tlft^ b co fcfflA^SWJ $ ft 

[0 0 17] r©^*«Tii:, fcgfi?8~l 3fim»# 
flJftSjE? -f )V9 3 SrSil L*^t-ir ytf- 1 t£A7J Lfc# 

7 ^vW 4 ^iiii Lfc#^H7 -f 2 IcAtl Lfcitft- 
i»©ScW©i(»*©Jt, 1-ftt^*^§|i?yiM»[±}7J* 
£EE 1 i*^-feV^2 0ttl7J«ffiE 2coitE 1/E 2 

wroBfsn*ffiv^"cabfe*»c»^*y 1 2 ft 
A^&sa^fcWN-s. 

[ooi8] ifBoRv^JgcD*^^^ 

lmT=b 

fc« U a. m : ft A t ft 3 jgft 

T : f6*ttfl|£ 

b : ^-i"-^CO^fuSi:2 8 9 7. 8 jt m • k 
i*£ft3 0 A©«©?affi»3 2°C@S-efe5cOT% 
lm=2 8 9 7. 8-r (2 7 3 + 3 2) =9. 5/im 

^£ft£o 

[0019] ^yKiit, *vMsifJ:v^ UK 

< ft3i 5 fc««6H*ft*>fttfJ:v\ 
[fell 



M A =Ci/ A 5 x {l/(e C2AT -D} 

(vy-cm' 2 -/^" 1 ) 

t : msms. hz>nm&<vmmmv z. i/vx 2=R xx ^ xa »9t 

Cl :HtltSt {2Khc z ) ^WiS-ftS. 

C2 : fg2#cJhf£i£ (c h/k) [0 02 1] $ P,|^ry7l 0 3t% #«tyf 1 

h:7°5y^£m ©ffl*1tJEV 1 ^K*a**l, 0 

k:#>y-?^£S *Sl-fe^f-2WW*«JEV2dSSl5*ii4ti5 ( , rco&tx 

c : ftjg f5»^10 5ttW ( *^-feyf-l©a^«flEVl 

•efeSo tf s , *fr*Wfc3 s A"T?&5i: t C0«EEg«tV * 1 }^#L 

[0 0 2 0] |5©7D-ft- MCftoT, H l/^S^ t4bt>Vl=Vi 1 tfe5W^f 

^.-f^T-yfl 0 llCl&VvC, ^*!) 1 2^bf ^fc5»-e^'7 l S'7°l 0 6^ittf„ Vl=VUt^ 

^tt^tb-CV^^^^A-e&Si:^©*^^^ ^J-*t)#:«ATi4ft<, Ai. <9 U&,U.<nmWh 

jtVX 1 ^S6*a*tl/S. ^Ty7'10 2T* 1 i 9, XT77"1 0 3^fc f^m^Wif 

(Drnzmmmx i tmwic^^ev 1 2ic^$tiTv^ s 0 

%n^faftAxh%t%<n^B J z>y-2frb\tits& [0022] ^fy7"i0 6m faft-B-tyf-i cotti 
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7J«I£V1 fc#^H-lr^f-2cOtU^«IIV2 i©JtR = 
VlvV2i?|!|i|^5 0 ^UT, Q 7T?, 

Jfc©ffiRtf5, ^fy/lO 2 -efE^/»fciuiJtoS* 

#»t#«AT*fe3©T**:r-.y:/l 0 8^5ttP. £fc, ^ 
L^tfrUl^'ryT'l Q 3^%if!9, tW*l*lt5. 
^rs'T-l 0 i*» 
AfctftWUfciSrom^flSfTftfrixS. gift, gft 
/SSffEitSftS*-?, ^fy7 , 10 3~^T77'10 8O 

*&aflM*!>jg<*ft5. 

[0 0 2 3] #ISifeWfcm±©.fc5K:*/££*i, J^jft 
t *v «?$*<© 2 ««©**Wif il 7 <r £ 

l ©leroWJSrfTftvv $ bi-*v«^«©*^«S 
il7 ^ /i^igilic: ± 5*fl#-fc ytf-|±W t ©it SrStSf 
2»»©«SUfcfffc 5 trot Lfc©T, AftW©*f* 

[0 0 2 4] Rfc, 0 6 |J*»eiOS 2 ©fOfc«£^ 
-To ztium 1 ©»fe«©«J*i^M&/Sff £#JP U 

a.-* 1 1 ' teftWB.&tfm+ZH>fSM&.Wrl 4#S8K 
$tuTV>5 0 v^na^a-ni' -Ctt, A©M 

Lfc#aewt*^*aK* c-c^e Lfc t> ©&$ 

[0 0 2 5] 0 7(±m2ro*Jfe^SgiC*5tt5feawi5fE 
;/l Q 2©&i, ^fy7*2 0 1 fc&V^T, ^?&Sf+ 

i^CfcMiE«i:a^^^y i 2' ±0R*a*ih.*. 
ft&i&T tttlE^ife a t tt-at-teSsffS 

[0 0 2 6] rcofotx^y^l 0 3, 1 0 
H-feyf-l, 2<£>Htfj«3EV:U V2^$}l5t, 
^y7"2 0 3lr*3^T, ®E»fl{EV X 1 
a SrSC-C^?a©«]E^fTo/tmiESWilVl 1 X a 
, ^ts/7'10 3 -etHW Lfc#*M*-fe ^f - 1 ©ffiTJH; 
JEVlt^#U^^\ "t-ftfrfe, VAlXa=Vl 



ittfo VilXa=VlT?!S;V^!llt 
7° 2 0 

[0 0 2 7] ^rs/7°l 0 6T-ffl7J*BEltR^**btt 
^fy7*2Q4m *f^#:^AT*&5i:f © 

ofc*J±tbcD**jitR x lA2 Xat, ^fy/lO 
6T*StfflLfcW7J«HJtRi^t^^^\ "fftfr 

R = R X 1/JL gXatfcSWWiy^tl 
5 0 w#a»*ntixtf, M^WttA-efe5%©tflJif 
SivC*Fy^l 0 8^it*, tiJ&^&l^ffftfc" 
ftfe^, SHfcWfclfcSftSS"^ ^fy72 0 1^f 
s/7"l 0 8©*Q.a^iRij3gS^5. £fc, R = R 
n/izXa^WM- * 1 ry72 0 l-^M 1 ? 

BEJt©SJpfit*^S^j£ DTffilE-f 5 J; 5 I- bfc© 
T\ ^fi©«»H:J:t), A©fiffi©?aS^^LT* 

[0028] H8*sJ:iJ«9tt, mwo%3<Dmi&M% 
H9H5»ft"feyf-4 0©ff«t||Bt**U fc< 
fc (a) i«©«rffiS, (b) 

3 2^«x.fc^3 1 rt©^^{4ftt^iryf-4 0^r 
B5«$*-C, Mffi3 1 ommmafrbAttthtcmftBtf 
MffiSWM3 2iaot^tyf40(:M^5i 
SteflKfcStiT^S. «*a-feyf-4 Oi*flS§15 3 3}C® 

^fe^^y 3 4^gsKs^^rv^s 0 tatyt4oit 

5fcfe©l~l 5 ^mga©?Sift*S)i-t-S S i, Ge 

[0 0 2 9] Ay>r-*JA l©rtg|5lr(*, ifflW4 4f 
nfc 2 |SI©^a*^^{i|*^ 4 5,4 6 ^M^lJ 

\mw. $tixv> 5 0 «-sfes!a^i.<nftW5R-?4 5, 46b 

Sii^Jlg©** 5 7-f/^4 7, 48, 
^*!Sife^§ttfc5»!ftlRJ»4 9, 5 0, f— 
;vfyy5 1, 5 2^ Si ft^fffM^fcMgS 

3, 5 4±\cmat$fcT s ±Vf%5.x.?>%.mt; 5 5 ±\c 

/W^y7°5 1 t^—^^JVf-yfB 2 tit, fltt 

5 1 ©— SttX^ 5 5 d> fe^M»^tttJ«5 !> - WO 5 6 
^-T^f y7"5 2©-«(4(HC< y — Kitft5 
7icS^^tl, 2oWt-^;l'fy7*5 1, 5 2© 
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[0 0 3 ol Oft, ^©^«4 3Sr(HlBS 

AMIS 2ic*fi6]$*Tiafl:$n, IHBK»i3 2tI* 

ii7^;v^4 7, 4 8ft, JifBcDj; 5t-SV^)ij®^:l|!c 
£^ftk*-tfc3„ -fftfri^ *^Sii7^f^4 7 
ft, Hi OcDAi^f-J; 8~1 0 /im©*^-ISSr 

SSiiL, 4 8iiBcoJ; 0~1 

3^m»*^||£»f ?> 0 fcftlOitmft, 



fcfl-MtStM? J 4 7, 4 SCO^^ft^ilL/t^ 

«cW1-5»^/l«f f -*«) 1/2 iftSSt^KKSUT 

[0 0 3 1 ] -f ftfc>*>, Aft/^&ft 8 ~ X 0 /z mOSfi 
^-^T^ttf-S^VV^-fit A 0~1 3 nm©8 

!0^g^ti5 o /yy^roifeiiJJ-J; 1 ?, 
ftSi^&tt^vV^^WA ft, 
[f2] 



Wa ={2rrhC 2 / A 5 } 

x[l/{exp(hC/AKT)-l}] 

(w-crrr^rrr 1 ) 



1t1£U h : /?>-*£» 
c : 

t : rnnus. 

K : jjowy^ 

[0 0 3 2] LfJSot, 8~1 3 j»m#|!:*ilt5iie*f 
?flftT 1 ©*W*J»*M"53i*/»' ! ¥-**W8 ~ 1 3 
ft, 

[»3] 

1 3 i 

W 8 ~i3=[i 8 WAdAj T=T1 

fc*$ti5„ Ifefct, 8~l o Mm(r*3ft5A^» 
^tt^/u^-ii i o ~ 1 3 u m!c*3ftSA#:roSclt 
^v^-*^|^-ti*5i 5^-f-5fc»ttt, Aft© 

[!>AdA] T=Tm =[I>AdA] T=Tm 

[0 0 3 3] 5 fc#j££ftfc#IS*«fc:}3tt5 

AtfWJwjsa*, mmi ik.j:»»rwi-<5. ftfc\ 

+*tE^Jt-SMtfctro-efe5^, nil it?ri#ifl© 

ft, «E1S3 l«MffiSlt«3 2T?SltStb, M4 3^ 
SiiLT^y^-^4 1 rt^Att-fS. AltLfc#fl# 
CD5*>fcft*ff8~;i 0 /tm©#fl.$ift, 
;P<?4 7SriiiiL, $MXB|4 9l;:jgf 5. l^t-ifeft 
ffi!0~13/i m(0#^ilft, 8 
SrSilLT, f»BMJUJt5 

[0 0 3 4] MHK1R4 9 , 5 0ft, ZtlZfatM Lfc 



^^?^6 1 jsj:tF5 2©suiHoia«*acflss 

6 6 (09-Cli!J-FS5 8) 

&6 6bt£M6 7 (®9T'ft!J- KH5 6) ftXlMM. 
6 6iS,S6 8 (H9-eftU-Ki^5 7) ©MKttf— 
^^5/^5 1 33 J; 1*5 2W^«fi^Ha, H 
biMCa, CbOSUtSiEfclt«LfcftffiElS8J;tJ» 
E 2^05 o 

[0035] m-c, i*5i05 
2©MCa, cbft, m:lsli&lfcifc5J:${IMSiRiS 

ft, l*3j;Uf5 2 iftlltt 

6 8©ffitli, | E 1 - E 2 | ©ItftH^tS. *0 
A^SjRgffir8~i 0 /imjrSaV^-CacWi-aa-*^ 
0-1 3 jimfcfc^TjjdWt-a^*^ 
*ds<fi£ L < ft 5 J; 5 fcfcK P. 0 jWRJ£3 ftt V ^ 3 <D 

T\ A#^&co#^ro^.^AWU?t#-g-[cft, 1J— =e 

/"^ /Vf - y / 5 1 *S X Xf 5 2 CD?fl,#,H a , H b Ofi^ft 
H— Ulft5. Lfc^ot, t^/l^y^5 1 lei 
oT£C5ltffiE 1 if— ^-f^-.y/S 2ir<to-C 
^D5«JEE 2 tft^L<, El=E2i450t, g 
,fi6 7t6 8CDW©l;^ft, 
I E 1 -E 2 | =0 
t ft5„ 

[0 0 3 6 ] Aft&^k ^X.ft#W«^.-y K?y 

ft, Wigrom i nrnmrnxmrn htm 4 s^fc * 5 

fcg^8~i 3 nm\z^n^WM^^—<r>UM. 

t mm lv wx\ nmtmom&ktm> h ft*j# 

^/©fcft*f?8~;i 0 /x mOifeltf 5^^-*tJfi 

, 8 ~ 1 0 H m<Dlfrk$x.*/U3?~m<Djjt)t±% 

v\ Zotzti), F5y/ftifT*ft, f— 
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-Y iVf-y-fS 1 ©?&,&H a <DjjfrD—^:/<J/l'?-y75 
2©MHb ifliWttfcfcO, »&f51iffitt, El> 
E 2 i&3 0 r.©felft, g!,&6 7 t 6 8coPfl(^}±, |E 
1 - E 2 | 0)1!ffcgaS3&£"f 5. 
[0 0 3 7] rcoJ:5i-^ A#*>fe»W^*?S^Mia*A 

MLtzt^lCO^ 7 t 6 8©«ftM!SOVi:ft 

f5ie5^»«j4^^i:5 o ¥IJ5££B 3 3 Ti*. ^-fe 
OOW^ff-^i: UT_hfB$^6 7 £ 6 8, -fftfr 
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